WO2003044881 



Publication Title: 
No title available 

Abstract: 

Abstract not available for WO2003044881 

Data supplied from the esp@cenet database - Worldwide 

Courtesy of http://v3.espacenet.com 



This Patent PDF Generated by Patent Fetcher(TM), a service of Stroke of Coior, inc. 



(43) i^MB 
2003 5^5 £30 B (30.05.2003) 




PCT 



(10) 

WO 03/044881 



Al 



(51) SB8ttlt#S 7 : 

4/58, 4/02, 10/40, C01G 53/00 



H01M 4/48, 



PCT/JP02/12171 
2002*11 E21 0 (21.11.2002) 



(21) mmamm^: 

(22) BISdJBB: 

(25) BtRttHaBB: 

(26) SBR^SBCDgiS: 

(30) fiftJt^-*: 
4#£g 2001-358017 

2001 *11 ^22 B (22.11.2001) JP 

(7i) afiiA(3feH*f»<±r<DftsiiicoLx-r>:tt^#a 

— tKU— *>3> (YUAS A CORPORATION) 
[JP/JP]; 7=569-1115 *iRJS ^ggiJBr-TB 
3t21§ Osaka (JP). 



(72) 
(75) 



*B^#/asAr*^^^txrcD^;: ^^^-(sh- 

IOZAKJ,Ryuji) [JP/JP]; T 569-1 115 *HRjff B«rfi * 

3 Osaka (JP). ^« (FUJII,Akihiro) 
[JP/JP]; t569-1115:*BEJ& ffittlfi StSP&T-Tg 3f 
2 1 ftt^tta7^3- TKU-i/a >rt Osaka 
(JP). MSP ^5* (OKAB£,Kazuya) [JP/JP]; =f 569-1 115 

*>a >rt Osaka (JP). Sffl 
(NUKUDA,Toshiyuki) [JP/JP]; T 569-11 15 *KJfr ig£8 
rfi TSgfflJBT^TB 3f 2 1 « »i$tta7^a- 

— 3 > ft Osaka (JP). 

(74) ftSA: l*3MKgS(NAITO,Teruo);T 107-6029 S^C«B 
*E*«-TB 1 2|32§7- >&tf;U2 9Pg 
fISmi*¥i£r?r Tokyo (JP). 



(54) Title: POSITIVE ELECTRODE ACTIVE MATERIAL FOR LITHIUM SECONDARY CELL AND LITHIUM SECONDARY 
CELL 



= (54)«^0*|*: UT^A-*m7feffijE«^«3Sau:'J^OA-*m7fe 



4000 
3500 
3000 

a 

Ji 2500 

m 2000 
I 1500 

C 1000 
500 
0 















































)1 .. 


i 





16 



25 



35 



45 



66 



B 



65 



75 



86 



^(2 0) 



00 
00 

O 



A. . .DIFFRACTION INTENSITY (c p s) 

B. .. ANGLE (20) 

(57) Abstract: A positive electrode active material for a lithium secondary cell having a high energy density and excellent in charg- 
ing/discharging cycle performance, and a lithium secondary cell having a high energy density and excellent in charging/discharging 
cycle performance are disclosed. A positive electrode active material for a lithium secondary cell is characterized in that the compo- 
sition of the active material is L^MnaNibCOcOz (where a, b, and c are values of a point (a, b, c) on a side of or inside a quadrilateral 
ABCD having vertexes A(0.5, 0.5, 0), B(0.55, 0.45, 0), C(0.55, 0.15, 0.30), and D(0.15, 0.15, 0.7)) on a ternary state diagram show- 
ing the relationship among a, b, and c, and satisfy the expressions 0.95<x/(a+b+c)<1.35) and in that the active material contains a 
composite oxide having an 0f-NaFeO 2 structure. The lithium secondary cell comprises this active material. 
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30) b &T> (0. 15, 0. 15, 0. 7) J: SrS^ fc t 5 1^1 A B C D O 
i»±*fcttrt«K::flF«E-*-'*ttH©ttT*> . 0 . 95<x/(a + b + c)<l. 
3 5-Cfe5)T?^^tt. <* - N a F e O 2 « 3ft Sr * i" 5 * ^ ft * * ^ 1" 5 ^ 

y * ^i»ia*flSlH 20 = 18. 6±0. 3° (Dmft&fog. (m) 

tStt«2 8 = 2 1±1. 5 C HI#rj&&& (s) ©Jfc (s/m) 2* 0 . 

Sff IBM: (s/m) Sr 0 . 0 4*itf5fcfclcfi, -h54 Ufc J: 3 fc, IB^mffl 

^i^SBtf ©atflBflc^s q - n i (OH) 2 S!*£i6*ift?l:±fc UT'£'t*t>©S:JB^3 

13 
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<» 

mmm&Mfcmte, n 2 &#shc £ ■& b e T&mmm& 0 . 3m 2 / g £A 

_h t? 5 C £ # » * L V^ 0 

^i:*5«fc *mm-pz t>©t?fc5. stFis^-fej*^ 2aTtfc5i&i*#^«t&o 

5.o ; . MIS — 1k%L*<D & 0. 6^m£llti)5i©it5fcl!)|:ft, 

#f,tl5t)©tfeot, StrlBfifrlgfr^s IWlTciHTMn, N i SMI 
C o S.o N (OH) 2 M^ B B p«5t^^T-r6^^^^± 

fttL \^^W*Mk * <D ft M^fe^ -o^xm.Wlr Z> 0 tfr IB hu # « % Ni (OH) 2 
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fflj»**3&H:*5tt 5Nif M-x Mn m*X.V&&fc!& Ct C o m*&. N" i 

fife-t-SMnM^O-fffitgtf* 2 -fiffi-X?*) 5 £ t UVN„ H^I^#:^^dS 2 ffi^M n & 

,MnO,©4)«&'>ft<t5ii#"CS5. w<DL i e Mn O 3 tt 4 V#i6fcj5 
# 5 <D , ^USTOHB ft 5 fc ft* &-£iMb$> (3E*&?g#)SC) 

ttsL i 2 Mn030'&^a:^#<ft^9-r#*ftv^J;5^--rs-«^^s^e : *bv^fc^e) 

y Tk^lg 4> (c^ft < t t> N i Rt*M n Sr-g" A/fc^'tft7K^^?Sr^T U T 2fc « £ 7f0 

\\^m oEmmmm) t vx l i <om.m • jfAKjfcK# 5 &£km&<D&fe&.&fa^ 

^-T?$>5 tt ft*5. S«i©pH#±dS9t#*5J:, tfcJR* ro£j*3&g#5£ < ft (3 
ASSENT a* S^Ih) i: ft 5„ ^©t^^b, KJSii£tf> p H te. l 3 
jy.Tt?*> 5 U < % 1 2 J; •? .KJS«4» 

SrlTc^ffi^tftor fc^@«)TSI|-efe5. £i -h <D ^ # |C J; «3 , Mn©ffi*# 

2-fiBtc^fctL. vitttmmt:nm^i^M^it 0 -n i (oh) 2 mmm* 
d-^aasfeft«3trtu:«i d a**^-*- < fts t*c,Mn an u-^i-< , 

4^LfcitKfe«rS^bfcii#tt«-N i (OH) 2 S <#3t & # < ^ h It t> <D 

15 
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» 

■» 

ai&Attfc d % &!&m&fr&7Ffem#x -emit-r r. t c <£ o x^m&m •? i&^s: 

^DiLtliMvy^y, ^^-v^tfv. fifc H ^ v # > % flUfc-*' # * N 
•y;v^tr> Co'fk'S'feirU-Cf*, At » = K h^Sr — 0»J iLT# 

ir«s#*.LVN. 7V^=!^A^ty##fit5wi:lcJ;i3, lW IB tfc M S 5£ ,§£ 

jja^as*© — i: * 9 , -»tt^*o*ofc«:IRS:±jii*5i 
n, Ni, c o h \,^<>izmWte&&-tz&m'(X->'-%iz*tVXT&fflk VizgkWT 

H^SU^SS* ^cDfgH^&jlfc-fS-i:-^ fit* IB * it <fb to <0 & ^ ff^ jR tt « 
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H) zS^ift^^tt^ft^i^it UT-SrtF B&fE# t » L i i x ^S- 

TI5lc9»J*-r -5 C o ft^lifcMnStfN i <Dfc&%3&®.fg. 

tJ*N i © Aofc^^Sr?iSTi- 5 rtt^l-lCMn-N i it JK & *f W £ * 5 C 

«fc otf^Itl 5, ^:t©C o te-fr* i IT &mffi&&&^ ©TyfcjJxtfW-lc: 

RjeSttfcV^* b< tt, IMb^^/V h (I I K TR^^Mft =<^/V h ( I I 

I), B = lftla/<^l< (I I I) — (II), 7j<$Hb="Wh (II) 

^JflrtffltS iS^, 3fe £ *3 9 , M n ©-fffi^cli M Sr#lJ x. 5 fc #> > K/S 

* sitter** r^^s* *^©#«E#X*ftK:&if-e*>*#» -r-ei-co 

^^VNS^tdS-e^So-^r^iS-a-JtL i :(Mn+Ni+Co) lilftitSa^ 
{CJfi: tTR**^t«l tft5i s > L i M n O 2 t L i C o O 2 fc «D@*S CHt5 
#F95 (#*m:3tlR 5 #J») *»fot>^J*^#fett5J:5fc, L i 2 MnO a lB©^S 

M<DB.^-tt Li/ (Mn+Ni+Co)JS, IS*Htl. 35*1, J: <9 * 
b < r± 1 . 2£JLT. *t>»*U<W:l. lOStTH, 0. 9 5 «5B £ 5 J: 5 

k-t -5 ^ . i*v^ *i*v^»c*i*->r* /ntiB«r#i-a y f- * ^ - 2fc 
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* ■ 

^®-CiiPJ^> L i fls-d-4fe#s#«l U,&m^-&tf s 1gT^5&a s i*5^ol£fcttlBtfS 0 . 

ttip# h nt&yo t om&vtKDf&m-mm.&te. 9 o ot:^±i o 5 o^sxt 

*5$f^u<,J;9*f*u<«9 5 o r~ l o 2 sttfeSoi^ISft^g o or 

Z SfflmZQE.K^I-^* ~ fSft^ail-gSr 10 5 Ot*iiiLTfc^^ 

^RrifeT?s>5^ s > aft** a a* a* i o 5 oxz*mz.z> t , ^^©iSi^^^^at^-m 

g^l 0 5 0 t^iSi5h * ift* 56 Wfc fettle 6at^f hi:6bt^ hf|T?I 

JltSr9,v5 Ot£i±l 0 2 5t£lT®IBit5'iiaot, #^S5Vn^^/u 
^-*flE : ;Sr* 3fc & m ^ * /H£ II K: * ft fc y ^ ^IMI4IEW«I«: 

8t5i, H&^aiMCL i tfs»3§ U^-f v^cfe i ftitift^oU^Kft*^* 
fcftfc: < < . W K: -6 «Gi fc ft «. Ifefea^K^ 3^ra* 

Itfc^t, fe ft 3 

b ft 5 o 
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— KfroflUlK* — — MR ; i®^ ^-/n*©**** 

^ /H g| ; r h7t Kn77yXtt^©HI*; l. 3 l. 4- 

* * 1M' * l , 2 * b*f^* l, 4-S?^h*^ai^^ % ^^yvi^ 

e> \c mfe s % *> <z> i* * 

b-Ctt, 0tf*.tf,.L iC10 4 , L i B F 4 , L i A s F 6 , LiP 
F 6 , LiSCN, LiBr, Li I, L i 2 S O 4 . Li 2 B 10 Cl 10 » N a- 
C 1 O 4 . N a I , NaSCN, N a B r , KC10 4> KSCN*©yfn(L 
i K t by (Na) 3U2# y !7 A ( K ) <D 1 tf «S*»'f L i C 

F3SO3, LiN (CF 3 S0 2 ) 2 . LiN (C 2 F 5 SO z ) 2 , LiN (CF 
3 S0 2 )(C 4 F 9 S0 2 >, LiC (CF 3 S0 2 ) 3, LiC (C 2 F 5 S0 2 ) 3 . 

(CH 3 ) 4 NBF 4 , (CH 3 ) 4 N B r , (C 2 H e ) 4 NC10 4 , (C 2 H 5 ) 4 
N I , (C 3 H T ) 4 N B r , ( n - C 4 H 9 ) 4 NC10 4 , (n-C 4 H 9 ) 4 M I , 

(C 2 H S ) 4 N-maleate, (C 2 H S ) 4 N-benzoate, (C 2 H 
s ) 4 N-phtalate,*:rTy )V*)V*^W.V f * t f- * >\> * V 
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z*i h <n>4 * ^mt^m^M-m, *> 5 vm* 2 mm&.±m^-vx set* 

rilbOlO^T?, LiPF atimm&lCtetl^ ffi *L ^ 3g & # # ft 5 j£ T? 
L i B F 4 (4 , LiPF 6 t Jfctt L t^HS^fi^Slifi^ t> <D <D ^ MM 

5 V* , L i PFg^L i BF 4 t, LiN (C 2 F 6 S0 2 ) 2 ©± 5 J^/^ 

7^;j-n T ;u^^m^^irZ V * V A& £ *r*B-g- Lt fll 5 i % ® fl? $t tf> )te ft £ 

commmm.<omm t itit, if^m^^tesr^r-rs y ^ * a 

m?i!l £:$fi^{-#5 fc #> 0. lmol/l~5mo l/li!SjfH< 4 £ b \£ 
£? 3; L- < {* , 0. 5 m o 1 / 1 ~ 2 . 5 m o 1 / 1 fc 5 „ 

XI4JEE* LT 5 0 "C - 2 5 0 tS*Ol«T?, 2 ftlHSftJni&Sti - t \C X 

<d h <d -<? h ti rs zti&miR LTt>.fti^. ^Jiif, y^A^jg, y^^A^^(y 

f !>A-7;V5 = n, y^*A-», y^?A-*X, y^^A-T/U^^;? 
A - * X, y^!7A-;#y!7A, K ^ <E> y ^ !> A & JS ^"-g. & ) % . y 

20 
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« 

\,^ttw>mm T*<o%tkn ^^att a. u-c y l 

EiTl-x Sfiiteffl V>5 £ t Oi?! 5 ^9 7 7 <i Y ©J- <y ? *8SlsI#r^K: <t 5# 

&^®WP?S ( d o 0 2) 0. 3 3 3 -0. 3 5 0 nm 

a fill # [rJ © fH ^ © :*: # £ L a 2 0 n m «Jt 

c © iH ^ © :*C # $ L c 2 0 n m $k Jb 

2. 00~2. 25g/cm 3 

T r — # ^gcfrtftAi b T #c ® £ ^ 5 - i *> rT-* "C *> S . 

^97r-f h ©^®£- JbfB©2f?fe{~ i o T^feS-r 5 i t T?, ■«#*©##*»*! 

y.?-?A&Jl, y^*A-#&, y^^A-^x, y 

tyf !>A#jfA*tifc^77r'f h«t> A ****** UXfe^-BTli-CfeSc 
Sitdsif uv^. IE*?£ * ®©t& #n v ^7j<Sfi?SCS?&©^W;ft#t£& 
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wi&iEm%.Tfi&mizn, mm3imffij$.!$,ft<Ditnc mnm. m&M. 
s*i4VNj$ % a# % ^sssss ft^ttjiift. ± A5tm#&> 

C7tf i^y/7yUo. 1~0. 5 m xnVMW^L^Kffife ITl 5 

ffl|B*&**!l iLtli, fl*s sl?yf h77;VtPxf (PTFE), ^!)7 

yftif=yf v (pvdf), /Ky^^V'V, jxy if i/y#oiiBritt)iH^ 
xfvy-yafc'i^y-^xy^-^y?- (epdm), x;v*yftEPDM, 
X-7-UIS7** =f A (SBR), 7 y m =fA$© =rA#-|4^r^i-5 tf? y - Sr 

lSXtt2tetJb©}B'g-fei LT^V^rtdS-etS. 2&5f 2»J cDgsflQite, 1E4E 
3li±tS©ilf I-#IT l~5Oli%^0SL<, #|:2~3Oli%ii0 

fo^fegf «-liXtt2SK±©J8^«iHTffi^5C:HSTt5„ 
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yyo Tifyai^w ^ 7^ :/ 3* # y — , M^^v^ y # ^ 

SrJB vnt^Ic^J? SXtfftJitGXJgjRfcife***- 5 r * it * L . c *t fe tcPSJt 

^V*|f? x ^y^r/V. i^tt^^^iftt^7^f©ftl^ : iftt, 

^ N -y^r/v, . ;* y V' ;* fH „ f-9"s^ 7;i/^ = !>A x I^KI, If ttH 
imttTy^^., A l - C d«d-&«£©teKi. imttx »3S7cttO B 

^ # ft 5 . J? £ © PS £ f* ^ K ft . 1 ~ 5 0 0 MmCb^* s l^?>^5. 
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9 &Mf&-rz> ttJtsf £ b"C«, 0d x. y ^ ^, # y 7° n tr i/y ^ m £ ft 
5 # V H- \s7 4 isJkmtia, ^V^-^u^y^U79^— h, 7^]}zf^-u>^U79 
u— h^tcf^^^tv-S^y ^■^"rA-Jkmrn. tfV 7 vfc¥—V 7yftlf = 

y >- — ^dr-^^/v^-D^a fc° 1^ :x -g- # N 7 yfklf;: !J r V-/-«-7;i/t p 

axf wy*!^-^, 7yft^=!J7 f >'-^^t7;wto7t h^*f^#, 7 

y fv-if ^ v * m -a- # > 7 ytetr = y ^ ^ - ^ a v^^m-a-ft^ 

7 sMb.tr = y ^- h y :7 a :/ a tr ^y^e^y^^-x h 

yf n-ftift«t/^-^e, wtiir^ y p = hy;v, ^^u^ 
tfz/nfoy y y y it tf =. y fv^©*" y ^— t ®fl?ft£ -c#Ij&£*l5 
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7 ^^^9B^^J«T#ffi IsXtom^mH-B (UV) SrJB^fcUv m^i^ (EB) 

•vn, mm-*?*^? a* ^ <D&mmmm.}, ^ y -^-ns y ^ y x 

y Tify^^/v^^^yv-— h^} ^ a* sti if e> *l 5 . mriB^ttP^^jo^ioa: 

ffi&micmvf tbtl. iOlfMKIi, 2 Wife (^*) 7HV-F {in 7-1^^ 

y=r-7Vi? ( ^ * ) r^yu-— hv t'p ti/y^y (^^)T^yv — 

©#y^o fky^y ( p< * ) t ? y b , ^y^-^^^^-^^/df 

(> y s { M)^f n-;^p^yhy (t* y w — k 

yDtpyhD (^^) r^yu'— -k ^ y * y xo^f- u^***, k#*p^o 
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» 

?) t ? v if y ± y > <o ^f- \s ^ * * k . /p^vv*^i/K#jpft 

why r ^ y h^h 4ttg^±o#'g'tg (^^) r^yv-h 

^ y * y h — ( 9 ) r y h , y -fe y 

-^ — /um, ^b^^fM* * u v r = = 

y ^F^fn^/v-^ i'Sfc U 1/ * fr-fci/m., T 9 y ;V7 5: K- 2 - ;* 

/^D/y^/V^yif ) XftttLfe©! ( L i it % N a & , Km., T, 1/ — *7 

~C 18 <D mN5mX.fi mm&T & a— T^*Uls (C 2~C4) ^y =— /V, 

*U7;v^^y (C2~C4) # y =i — -e # ^ * 7";Wt; ufcfc © 
>i^ — k K n Vcn^vu-e K & if k SCTy^^r, l 

-^^-fV&^r/T? h\ N, N-^if/Wl^/fl/lt/T? K* if k ( ^ * > 
T * y /V^^^^/V [Cl~C18(E>jmjft#5 a: :/ n f;U x 

^ N 2 - * z/su, ^fT!J;i'^) 7?U;HiC9 

cn^y^/i., xi47;v^vy (C2 — C4) ^ y a — >V (xf l/y^y 3-;i/, ^ 
nt>y^!> l, 4 -Zf ? > — RTfitf V T As* U^s < C 2 ~ 

C4) ^>j3-/U(*!Jxfl/y^y dfij tf wy^y a-;W) £ 

9) T ? V /uWtb <D^XT JUl ; ) 7H^7? KXttN-it ( ^ * ) T 

? 1)^75 K C ( p< * ) 7^y^7 5 K , N - > A* T^y/VTS K, N 

-^^■p-^K^ ^ ) T ^ !);i'7 5 K*f ] ; if x^x^f ^Xii7 y /vxxt;v[R 
^ tf - /i^ Si7y;vf]; if = ;vx- t 1 ^^ ttT V ^x-r/i^ [^f/Ufx/n 
— x^, Kf^^7y t"^^] ; ^F^SfP - h y C(p«^) 7^Pp 

= h !) hyx F y;l/f ] ; PF®fp7/l'3-;i/ [(^^) T y /V T =t — /V 
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^ \f -ff-ysl/^ -Yyy^W^. ^yfy^ ( C 6 ~ C 5 0 ) as — 

-ft; tf 7 3i 7 — ;i/A'^ ^ V v"7;vx-r;i', 7 m 7 *-7V / * 7 7 ^ ^^^x 

— y^,* i// — /i^/ 21? 7 y ^ tr y */*^x- t^v^k^ y *s ^^m{^ 
y i/i?;v7? vig { h y if y s^/W y e^r^ h s *r if v "sV^vt % 

3Uj?*$/flS*S»**k mmiM^ Ki { 3 , 4 ;ntf?=3riX- 6 ^ )V i? P 

S&fBW<flS*U0>fcl & lt», J&I£;&tf y T 5; ^M7?y, h y 

i^-n^h^S^ 3, 9 - (3-7$/7PtW) - 2, 4, 8, 1 0 - ^ 
hat^t^fP [5, 5] jr^f^y*}, *f«*!J7§y« 

mMi^mm {m* ? # /^m. t y 7 t k p y ^7v&t7h 7 * 71^, ^^r-y- 1 Knt 

7jC7 *7l^. hy^Jyht, #7ky f /Ut?? y ? »} H 7i / — 7W|g {7i 

/ — /t-7 7 * ^ 3£k 7Ky7«7U777°^>' {^P t;>77^ K^), ^Z75 
{ h y * (*;^f^7 5^f*) 7x/-^/, 2-^^-71^-4-^^/V^^^ 
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m 

tfria y ^ 7" ^ — hS^ftst/T- K:o^-c#i;^-r 5 h/v^v^-r y 

•y7t-F, i?7i-;V^ i'y^/f y->7t- 1, 6 — .^r-y- y ^ V > 
y*sT-f—b. 2, 2, 4 (2, 2, 4) - h y y ^/V - ^ -f- y. f- U > 'J -r y 
*y r -f- — h „ p -7i=uy^^ye/7t-h, 4, 4' - i? %/ 1 n ^ * *s /u y 

n^'f yv-Tt- K 3, 3' -i^^f ;l"^7x=.;>4, 4' -i?^yV7t 

— h x s^rss'^y^ y*/7t-h, m-*cis y t/T-r— b . bvy 

f^+fvyi?^ y*/7t- -fy7*pyj>^y*/7t- K 1 . 5 - y 

$ *J <4 y i/T-f- — K trans — 1, 4 — J/^ P^^^^i?^ y J/7t- 
t V b V * °? v —fr-fv s<ls, 1, 2, 6 -^^riJ-^ h JJ * — Uli? 

y 5 4 Wtefls-fi-tt {^>-^^y^y xf uy-?7?y, h 

y i^y«7?y,-y7s-;M ? WT % 1/ b v y ^ n — >v *y >; v ^ * is ^ 
y ^tVfjVzi. is K4$), 5 -g-tift-g-to {2, 2, 6, 6-fF7^^ (t Ko^y 

y ^/v) o -y- y — ^ N v?^^ i^y h y 7^ yftifK 6 "gmfc-s-yo { v 

S:t>'jjfy^-^/v^y ^ — {MfBJif y t-;vxe!K yr^o^ctfvyt 
^rf--f KR^/xttif ^yt^t^f Kttaptoh tit v x-xT/ux y * — /uimm 

7F*rz> k, mmxx<k&<&im. n)7;^/^^7^i, 7^ >i [*/7$ 
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* 

• VH{N, N - i? * P^3r i/;vT $ h!)if;u7$y^}, It*/ 

7>; yg (kl^y ( N-^^/V*/V'*yv^)> ^T5yg(N, N, N ' , N' 

-7 l>7^f;l,xf l^yi?7 5y^ N, N, N ' , N ' -f h7^fM, 3 — :/ 

^J?7^IK M)75>1 {N, N, N\ N' --i^^^^^^^^V^ 

hy7^yf}> ^*t^i (N, N, N ' N' -f F7 (3-^^f;V75; 

- ^ ^ y^7 ? y 7 $ yi(^7f if-y^ n ? y (d 

ABCOKN, N' --^f^lf^?^^, 1, 2 - ^ 1 » 

g-^T'^jUf^^o ( 5> 4f o) $.1/ 7**: is - 7 (DBU) 3? } 3£x X-U^fr 

T/>5 = !>A. LTptf bits. 

bV^ 0 HfffB^MfS^flr^'PO t UTfi. T^§ = ^A N ^y^/P, m, 

tt57 ^ A- A ^ * L W 

y^!7A-^m?tfe(o^^icov^-c«#}-PS^$tt5t<^"Cfi^<s EH, rfe^ 
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<mmm> 

***k Atfs mmWs is stu-fi&xrtcVLHu&ftm 
(mmm i ) 

5 , 3 2 %7jc®Hb-J- h y !> Ajik^^SrJp ?c . ' K^v^-T 7" tf) 3ft J$ 33 *& £ fit £ fc 
S^lSrffiV^T 1 2 0 0 r p m-C^# t-^-fciD Bi]&WfofeWm.& & 5 

33mol/L, = y ^/V^gdS 0. 5 6 3 m o 1 / L. =«^;W h3tStf s 0 . 5 

6 3 mo fc K?^yiflE#0. 0 1 0 lmo l/LifcSJ:5R:» 
vy^fy (MnS0 4 ) <N i s o 4 ) «t» = ^/u 
h ( C o S O 4 ) 7k$£WiRT$ t K7^V (NH 2 NH 2 ) 7j<?g$e£?S£- ttffc. 

SJSW rttfttt©*!***^** 8 Sffl2iS^^^3. 2 m 1 /m i n jffi fl: T? 
1Wr«BRJ&ar l*3K:*itt«Jlc»T Lfc. ^tuil^^UT, l 6 m o l / L <D T v = 
TtK^O. 2ml/min<Z>i5f5fiT?li&BKJE&1fftfc:?8TLfc 0 SttlBRj^W 
rt*«©pH^ll. 6 (±0. 0 5) i:-£!c/j:5<t5, 3 2 % 7X^4fc-?- h y 
* A A Lfc. *fc, ^ti^3. 0Li«K-tti45J; 

OBfrlHfeiflflK B.o, 5 B# BS « © IRI , &tfc£.f$!&)<D x 7 y -£$SJ& Ufc e ft 
mUfc*7y-£r7k?fex 3 i& L , 1 0 Ott- gfe tt » * * x Ni-Mn-Co^t 

tfcW»flc©»5lc*#fc. y * * IS ® iff iffil ^Ni-Mn-Co^^tBtr 
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» 

Kfrfi. P — N i (OH) z Mm&MM&3zb U■C•g'A/-CV^5 i b & t> 1z. . 

# 6, ttfcN i - Mn-c o &&.mm.w 1 7kMfc v f- v j»— 7km.n*. t&m^it 

L i / (Ni+Mn + Co) =1. 1 k ?£ Z £ 5 KWM V . + *g U fc . 

0t:/hr-ClO0 0 e C*T#M^s lOOCCteTlShr ft#Us Hk^^X' 1 
00t/hrt 6 0 0t$tf&il, *<D'&m%iV. Li-Mn-Ni-Co^ 
x.y **fcE| jffW #bfrfcL i - Mn-N i - C o 

gF«R3-mtlI^n5«-Na F eO 2 iff it # 3£ # T? ifc o 
fc„ I C Pllil^lf <D%g&, L i ! . x M n 0 . 36 Ni 0 . 32 Co 0 . a 2 O 2 ifcR/& & 
Sif&Lfc* a*«*8cK: J: 5 B E TJt*®af tt 0 . 5m 2 /gtfcofc t * . 

^sam^is»^ (sem) KiioTaffffifc-frHtefcott^ &«&LfcJtt*» « 

-Wffflfttoi oo^*«MVt-ftH ; f-i**»fci-5« 2. 6 ix 

mi fc 0 

immm 2 ) 

?yify|S«S 0. 9 1 5 m o 1 / L. = S"$r & # 0.422mol/L s 
a^;H>iltiS 0. 4 2 2 mol/'L, t K7 «ylS^ 0 . 0 1 0 1 m o 1 / 

Lt45i3C> mWf*f1f> (MnSo 4 ) ikmm. WLWL—y >r * ( n i so 4 ) 

mm=t'</l' h (CoS0 4 ) TK^^S-t^tK^^V (NH 2 NH 2 ) tK^ 

i - c o &&.mmft*ftm vit B * xmmffiWMvmm. n - n i - c 

o-*j*l»Wfrtt % /3— Ni (OH) 2 S*IA#3&S:*fc b-T-^ A/TV^S r-t s6S*> 

#e>*LfcMn-N i - C o *«fce5^^ h fo&Ut y ^ ? A-7Ki£i&* £ & ft 
tLi/ (Ni+Mn + Co) =1. 3t45±5 fcffib, HSfe^J 1 k HtttC 
LTL i - Mn-N i - Cott#BHfc 3> * * H HI #f iffl © 5& * , # 

?>*LfcL i -Mn-N i -C o * SMfc 4fo fit » S F^PR 3 -mlcJII L i 
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it 

M O 2 4# 3£ AD £ T , L i 2 Mn03tB{-*^-rSt^btt5lEliJf^^2 1° lem 
tt>tbfr1t 0 20 = 18. 6° <D®&tM.lCtt1r % 2 1 ° <DtB\tfT&<D&&& V 
fob ^ 0 . O 2 h o fc. I C P L i ! . 3 M n o . 5 2 N i 

o. 2 4 C o o. 2 4 O 2 mAfc£iftlS bfc 0 B E T JtStiSaiW: 0 . 6m 2 /gt4ofc„ ., 

(*S« 3 ) 

^y^VilS^O. 9 1 5mo l/L, = 5"!r;Wii^o. 7 56mo 1 / L , 
3^;Vhiii s O. 0 8 8 m o 1 / L . fc K5i?ylt^0. 0 1 0 1 m o 1 / 
L i ft 5 i 5 % fiiSE^-^^^V (MnS0 4 ) *»f*xflfcIfc=-5'4 r A' (N i S0 4 ) 

h (C o S O 4 ) *^^S.'0 ? fc K7 v?^ (NH 2 NH 2 ) 7jc^. 

«*»'fru-c#;fcii5t****«:/iv'»fcr. t &m^x\*mmm 1 ^imtMn-N 

i - C Lfc. 3i y ^ ^^Hl^f SUScDfe*. gSMn-Ni-C 

o ^ttS&iE^fi. 0— Ni (OH) 2 iiiiIS:±tUTt^T♦V^5^t#fc 

. #?>*ifcMn-N i - c o *tfc*tfi2^ 1 7k^^ y ? j>-7kmm*t zm^tt 

t? L i / (Ni+Mn + Co) =1. l£ft£J:5lz:??:l:L« £Jfc09l£:Rlttf£ 
UTLi-Mn-Ni-Co SHfc 4fo «r # fc .■ * y * * til IU Will 3fe O . * 
fetbfcL i-Mn-Ni-Co « -ft- Bfc -ft; « W: * $||#R 3 -m|:»I* *15 « - 
Na F e 0 2 f itlciPtT, L i 2 M n O 3 ^ & ^ i~ 3 i jt. £ ft 5 (IJ #T $i 3 s 2 
2° KliS «> feftfc, 20=18. 6° ©SlWitMt 5 2 2° <2 0 Jff j& <D » ft it 
^^ffibfci:^^>. O. 0 3 £ fcofc„ IC PMMC^I, L i i. iMn o. 
5 2 N i o. 4 a C o o. o s O 2 M j£ * fft IB U fc „ BETtt*iattO. 6 m 2 / g 
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>tf O . 7 9 2 m o l/L^y^/Vjlt^O. 3 5 2 m o l/L, 

=ia?/W hitgtfS 0. 6 1 6 m o 1 / L % t K5 v^J&fttf 5 0. OlOlmol/ 
L i 45 i 5 C» ®it^^ ^tf^ (Mn S0 4 ) tK^^s = y -Jr/V (N i S O 4 ) 

zki£#U ffiWL^sOl' h (C o S O 4 ) 7K^$C&tf t K^-^V (NH 2 NH 2 ) tK^ 

i - C o #ittm#£f£Sg Ufc 0 ^ y ^ ^^(EjjFfSa^©^*. #P,tlfcMn-N 
i - C o *tfcH&IP#:5*, 0 — Ni. (OH) 2 Sife^f l-C^A/T'V>§ t 

T?L i / (Ni+Mn + Co) =1. 2 t45 ±5 Cffit, ^Jfe^il 1 t HI 
UTLi-Mn-Ni-Co m&Wtik®) * 0 ^ y * * ^ IhI #f $1 5£ © , # 
t>tu^Li-Mn-Ni-C o^-g-^^^«s SfflpR 3 -m|HSg$tl5 a - 
NaFeO,i3t#±lC*Bl$*ifc. 1 C P H^^*f ©^ft v L i i . « M n 0 . 4 
5 Ni 0 , 2 Co 0 . 3 6 0 2 M^«flfc. BETJt^SittO. 5m 2 /g-efe 

(Hifi0tJ5) 

-^V^f^liS^O. 6 1 6mo I / I. s y trfl'Wkge & 0 . 3 5 2mo l/L, 
a/^l'hgiiSO. 7 9 2mol/L,tK7^V^^* s 0. OlOlmol/ 
L t 4 5 i 5 C > fift&T V# ^ (M n S O 4 ) 7Xi§l&, = > >T (N i S O 4 ) 

7X^^s flitift= h (CoS0 4 ) 7kmmRTfKb'7i?> (NH 2 NH 2 ) tK^ 

i _ c 0 Jtikffim.fo&fcgg. Lfc 0 ^ y ? X$L®iJtfflM<D&&-> % h tltzM n — N 
i - C o &mmm&\*. Ni (OH) 2 llSif5llriJ:Ltt^f^5C 
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♦ 

h j&S t> o 1t . 

#bttfcMn-N i - c o &tkwsm# t fcmfc y f- v — t zm^st 

tLi / (Ni+Mn + Co) =1. 2ift5i5 KW* Hi£#| 1 £ (BlttfC 
LTL i — Mn — N i — Co * « fls tt * H> . # 
btlfcL i-Mn-Ni - Co « -fr I* 4b 4fe tt , £ Fi53* R 3 -mj:j|I a - 

N a F e O 2 #1 it tf* £ lC & ffi £ *l 0 I C P #f © Jtt * , L i t . x M n 0 . 3 

b N i o . 2 C o o. 4 6 O 2 ffi.f&$:mm bfCo BETibtffiaiiO. 4m 2 /g^fe 

(ftffiftl 6 ) 

vy^fyjgg^O. 2 9 Omo l/L^y^/l'IS^o. 2 90mo 1 / L . 
a^/l' hSftiJ 5 1 • 1 7 9mo 1/L, t Ky^^SS^O. 0101m pi/ 

Li4t5J:5fc» y^fy (M n s o 4 ) 7K2£$u fiiSt^^ y >r ( N i s o 4 ) 

zk»#» h ( c o s o 4 ) t)c^^S.tj« t K7^v (nh 2 n h 2 ) tIc^ 

tt&»-$bT#;fcJ]K**««r/8 V*fc£ t &m^X tt&ffiW 1 i^ICLtMn-N 
i - C o #tfcltr»#*rft s «b*:. *y * *i*|Hli»T»j£«>tt*» ^Mn-Ni-C 
o *i£]itrlP#:ti. 0— Ni (OH) a ®» A*3t«r± UX*A/T?V^S i .t*s*5 

#6>ttfcMn-N i - Co*it«triE#:t y ^ * A — *:Gfc»5fe t SrH^ifc 

T?Li / (Ni+Mn + Co) =1. 0t45J:5 Hfff L> mMffl l i 
LTL i — Mn — N i — Co * MMfc «r # . * & HJ if 80 5t © ^ ^ . # 

ttlfcLi-Mn-Ni-Co m-frtft-fblbtts £ IHJ * R 3-m(C^M$tb5 a - 
NaFe0 2 tI^±|Cfttti$|lfc, ICP|l|^trOfe*, Lil ,Mn 0il 
6sNi 0 .i6 S Co 0 . 67 O alajifeSrflfcWbfc. B E Tfcfc^B^ii 0 . 4 m 2 / g 
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-7 1/ jS >Wk&t>* 0 . 8 8 0 mol/L, =y^/V||^ 0. 8 8 0 m o 1 / L 
t ft 5 J: 5 t^x (Mn S O 4 ) zk^^t&tfift^ — y (N i S O 4 ) 

*ifcM!g&te, J3— Ni (OH) 2 M1£&mm&3L h LttA/-eVN5 £ t &t>1>* 
ofc„ 

#b^fcMn-N i KikWimfct WWLK. = =*'<^ h(Co 3 0 4 )£LiOHt 
i$HfJfcT?Li :Mn:Ni :Co = l. 0:0. 165:0. 165:0. 6 
7 £ fe 5 J: 5 58SSlf!)3l*&#«lfe#$l3r/S ^"CS^U. Hifefcl 1 E* £ K 
^a-T -5 r£-T?Li-Mn-Ni-Co « ^Hfe-fts 4fe * f£M L fc 0 * y ? xMmvf 
mfe<OWm. ^Li-Mn-Ni-Co & M lb m \Z ; £ HI l£ R 3 -mlC:)§S& 
tl5 a-N a F e O 2 iS^±} C ^ai I C P ffi.f& <*> Iff * x Li^o 

Mn 0 . i6 S Ni 0 . 165 Co 0 . s 7 O 2 j|a/ife£:fifcR Lfco B ETtbtl^ttO. 5 

(mmm s ) 

^VTtf^^S^O. 880mo 1 / L v -yy;viS/J50. 440mo 1 / L , 
3^/1/ hiS^O. 4 4 0 m o 1 / L , t K7^ySfii s 0. 0 1 0 1 m o I / 
L 2: & 5 J: SitM^^^^ (Mn s o 4 ) 7X^^. MM — -y >T )V (N i so 4 ) 

7kmm y itn/<;Vh (CoS0 4 ) 7k»«X'tFfc K9J?y (NH 2 NH 2 ) 

^ofc^ £ ^r^V^-CliHife^J l t^ii:bXMn-N i - c o * 3:^0 
Lfc. 3i y ? *mWi$tmi£<Dl&&s 2 0 = 2 0° ttiff©3av>lH]#T&fc:JP:t-C, 1 
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O ° Wiff t 2 2 ° t> IhI iff ^ * 5 m btl,iMn-N i - C o * it tftg&# W: . 

0— Ni (OH) 2 tiDit a — N i (OH) 2 S§ B s B #iil^*(cf LTV^ ^ 
b # *> /5> o 0 

#btlftMn-Ni-C o Tfclfctey * A - * *»5fc i * « ^ifc 

T» L i / (Ni+Mn + Co) =1. lift« i5 l-^fi b, 1 t 1^ « £ 

b-CLi-Mn-Ni-C o*#»fc4fe*:»fc. y * * H HI ftM M <D > £ 

raSfR 3 - m|Cj|l^tl5 a-Na F e O 2 t3llc3iqxT, L i 2 Mn0 3 tBtA 

k&h*i& mmm& 2 2 0 ick* tat*:. 20 = 18. 7 0 ©@&r«K:*r 

1- « 2 2° ©IUWj»©gftaEJtSrKcttJbfcfc =.<5v o. 06£&ofc. iCPffifife 

©Sfe** L i x . 1 M n o . s Ni 0 . 25 Co 0 . 2s 0 2 a^^aitfc. BET 

tiS-^t^^ffif ©1 o o^^f#SIHLt¥^iIt^*J!)fci-5, 2. 0 
(Jt^^J 1 ) 

T^^f^^i^dSl. 0 5 5mo 1/L,=y^^ig# 0. 3 5 2mo I / L , 
=« s<fr + JS^^S o . 3 5 2 mol/L. fc K 7 > Wk & & 0 . OlOlmol/ 
L t ^ 5 ± 5 ^ ^^-^^^^ (MnS0 4 ) 7k I8=^;V(Ni S0 4 ) 

«E»="*A' h (C o S 0 4 ) TkJft^at^fc K?^ ^ (NH 2 NH 2 ) tJc^ 
tt*r»<fr b"C»fc IK V^r. t Sr & T {4 1 t^ilcLTMn-N 

i - C o ^tfcllfr BE flcfc^SS! bfc. *y ^ ^«H5|*f jW^©»*s #?>nfcMn-N 
i *«feW«E#W:, 3— Ni (OH) 2 Sl||*#3gS:±fc b-C*//T?VN5^ t *s*j 

f L i / (Ni+Mn + Co) =1. 3i45J:?l^il, *J6«lira«lC 

bTLi-Mn-Ni-co « -a- sub * & » fc . y ? xmmtFrmfe<D&%:. s 

W#R3-mtj§l^Jl5a-Na F e 0 2 SSl;iBit, L i 2 M n O 3 *B (C & 
*-t--5t^b^-5lHlfT : ^/i5 2 1 0 ^^:4e)btvfc„ 2 9 = 18. 6 ° © WiVtB^M 
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« 

ftffi<Dlfc$k. L i i. 3 Mn 0 . 6 Ni 0 . 2 Co 0 . 2 0 2 Mfifc 3: SlfS U fc . BETJt 
i$tffi1Mtel. 5 m 2 / g -CfcofCo ^SSlf^til^^i 9 ft $0 £ frt 

Z>-#L®.=?-<DftiM<D 1 0 0 ££3fc#:5ffM I X ¥-%i)Wi®. & & & tc b £ 5, 2 . 4 

(Jtt!E^2) 

-W # i'gl ft #5 0 . 7 0 4mo 1 /L, = s-^;Vlti s 0. 17 6mo 
a^A'hfcftjtfO. 8 8 0 m o 1 / L , t K5i?y**#0. 0 1 0 1 m o 1 / 
Li46 ±5fc, it^y^i' (MnS0 4 ) tK^^, -y *r }V ( N i S O 4 ) 

fifell = V ( C o S O 4 ) Tk^^RT^ fc K7^V (N H 2 N H 2 ) 7jc ^ 

mzm-s- it #fc mwm * m v^ r. t*rifcv>-cr*3iiiifc«ii tiiiatMn-N 

i-Co#efcfuilZ#:Srf^i{L/c 0 x y! y * ft HJ fFf «9 * <0 ^ ^ , I tflfeMn — N 
i - C o #etttrlE#f±. /3-Ni (OH) 2 M*lfifHfl3£* •£ £ tt^^t^S £ 

f L i / (Ni+Mn + Co) =1. 3 -5 «fc ? t^tb, Hiffi^J li HO^HMc 

LTLi-Mn-Ni-Co ft Wtlt *fa * # . x.y * ^ $g HJ #f SI £ © & * ffl P*fl 
^R3-m{C!ltm^4T,5L i M O 2 $f it K 2JP & "C . L i 2 Mn O 3 «K**t 5 i: 
JL *L 5 © #f # 2 2° {C f& J6 *L fc „ 2 0 = 1 8. 7° © [U #r iHK M 1" 5 2 2° 

©3££j:b&^mL-fcivL5. o. 0 3fcfrofc„ i c p iaj£ <o * , m Jfl- IC 

Jfl VNfc^Mit b m C&Sm/fc&SfcfB bfc BETit^fSHtO. 3m 2 /gT?fc 
( J* tfc «l 3 ) 

Yy^fyIIi5 o . 3 5 2mo l/L,=y^;vSS/5 s 0. 1 7 6mo 1 / L s 

= J* Y M & & 1 - 231mol/L, t F7^Vil)iSO. 0 1 0 1 m o 1 / 
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L h in 5 <fc 5 fcs ffiLM^rl/tf (MnS0 4 ) 7j^*£. Mtk — V & ( N i S0 4 ) 
BiESfe=«^/V h (CoS0 4 ) 7k»*Xt*fc K7i^y (NH 2 NH 2 ) tK^ 
^£^^LT#fcJgi3[sfi£&jBv^cLri ^Sr 1^ v ^ ~c ^ M l tlDilHcU-rMn-N 

i -C o ^ikwimft* f^lSUfco aty ^ ^j»ia*f«!l^©3fe*. # e n fc M n - N. 

i - c o #tfct&K#tt. d-Ni (OH) ,Sttift#3tSr=fei: b-C^A/-ev>* r 

tLi / (Ni+Mn + Co) =1. 2 J:45i5lCffIU, ^IWl^iKL 
i -Mn -N i - C o &-&8Hfc#&#fc. * y * ^ j» 0 iM Jfe ©tt* > # ft 1t 
L i -M n - N i - C o # llfc -(IS * t± * a - N a F e O jil^t I, £ ffl P R 
3-m|C»***tS a - N a F e O a #3S*S^K:*W*Hfc. I CPH^^t® 
Lii.2Mno.2Nio.1Coo. 7 o 2 &&/&3r?tfS Lfc„ BETMiSSi 

r±o. smVgtfccfc. Tisitfifii^iu >? naa sns-fc: 
nitfj 1 ~ 8 s-tfjtiifctfii 1 ~ 3 (cff -5 m&Mfc®> (lEmfsyaw) <dw%>&&& 

1 «>T^i-„ *fc> JblB***!IRt*Jfc«E«-T?fts*lUfcL i - M n - N i - 

C o 1i'g-M<{b#J)ifl/&K:-^-C. ; L i x Mn a N i b C o c 0 2 i-*5ttS a, 

b, c©f iLTll W57EtIi±tf*t^t. 
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m i 





Li x Mn a Ni b Co c 0 2 


Li-Mn-Ni-Co^-a-^lb^ 


X 


a 


b 


c 


@*riA&ftJ£ 

( s /m) 


bet itmmm 

mVg 


H m 


HJfcfll 1 


1.1 


0.360 


0.320 


0.320 





0.5 


2.6 


mmm 2 


1.3 


0.520 


0.240 


0.240 


0.02 


0.6 


1.5 


n*is«y 3 


1.1 


0.520 


0.430 


0.050 


0.03 


0.6 


0.8 


mmm 4 


1.2 


0.450 


0.200 


0.350 





0.5 


1.5 


nii 5 


1.2 


0.350 


0.200 


0.450 





0.4 


1.4 


6 


1.0 


0.165 


0.165 


0.670 




0.4 


2.0 


mmm 1 


1.0 


0.165 


0.165 


0.670 




0.5 


1.8 


mmm 8 


1.1 


0.500 


0.250 


0.250 


0.06 


0.6 


2.0 


itmm 1 


1.3 


0.600 


0.200 


0.200 


0.04 


1.5 


2.4 


ttrai 2 


1.3 


0.400 


0.100 


0.500 


0.03 


0.3 


2.1 


tfci&fll 3 


1.2 


0.200 


0.100 


0.700 




0.8 


2.6 



mMmX.X*&&W-Z& in ItZrfr L i - Mn-N i - C o * # SMb Sr 

^7 y ^ S.T^M«^J-efc 5 *y 7yftlf=yfy (PVdF) liits 5 : 
10 : SOSj'&ti^t, (NMP) $r 3P £ T + # 

L % ST>MtJ 2 5toffi*tS^tif^ $ £> iciUlcffiT l 3 o°C-C 1 2 

fc 5 A3tJR» 6 m m „ 31 y * * ft HJ #f «fc 5 ® PS ( d 
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* 0 o 2 ) 0. 3 3 7 n m, ctt^lftl©*!?*^©^** (Lc) 55nm) SV^P 
•7 y-ffclf =■ V *f V (PVdF) Irlf tb9 5 : 5 © HO "C ?J1 "a - L- . N — * *?- )V - 
2-tfpy (NMP) £r*P;t.T + #?B$tl^ ^^^-7 htrffc. fltT 

IB^HS^-* h £J?£ 1 5 mtf>3p3?g*mteJbJ¥£ 1 2 ^ m <D ftff AfS <D — 2f ©• 

2 5tro^I4>tl^git, £ £> fc^cJET l 3 0 l 2 BfrWttJfcbfcflU ^ 

ufcjs^^^jc. -^7 y 5g^m«?irm-e&s l i PF 6 £rimo i / 1 <omm T? 

TJ?-fe^V— ^S:ffiV^TEi2 Oram, ff&l. 6mm©3^yS!Jf ^Iftf 

(#3sinm?i!i i~7s.u«jtiSE«?&i~3) 

±122f*iUC J; 9 , Sfcfcfcl 1 ~ 7 XT*Jfc«E0U l~3"C#fettfcL i - M.n-N i 
«•* 1 Ot'f ^'/I'ffofc. rtf>ittf>3fcm35#J^ 1^0. 1 I t A, m/£4. 

2v©tti^iff*tiu> «^o. 1 1 t a % »jfc*ff 3. 0 

v ©^«SEJk« i: bfco r ^t, 1 ot^^;H©tl^l (mAh) £ic2(c 

40 



WO 03V044881 PCT/JP02/12171 

» 

#ti, 1:^5. 0 I t A, f )E4. 2 V <E>^®Sft^'®JE3Em H« ^S^fefttts 
^^5. 0 1 tA, ^itl|J£2. 5 V <Dfemmi&n k Vti 0 5 . 0 I tA^ltl 
•^xf^^l 1 f^^M 6 O-^-Y^/WgCOjitfe^^i (m A h K 2fct>\ BtflBl 1 

i$£#^ (%)J fcb-C, *2fc#*X*bfc. 



* 2 





lo+f-^ue 

mAh/g 


mAh/g 


mAh/g 


r^-i ^ifr Jgfe CAT 

% 




140 


91.0 


90.4 


99.3 


*&wmfc 2 


130 


91.0 


82.6 


90.8 


##8is«a& 3 


139 


97.3 


95.9 


98.6 


##gBJ®>t!l 4 


130 


97.5 


96.0 


98.5 




137 


109.6 


108.0 


98.5 


smbb** 6 


156 


124.8 


121.6 


97.4 


*mwn& 7 


156 


124.8 


121.6 


97.4 




60 


36.0 


6.0 


16.7 


tb^mjfe 2 


100 


70.0 


45.5 


65.0 


it^maii 3 


145 


116.0 


104.0 


89.7 



^ 2 fc^ L fc ©fe*^* Htf . Li-Mn-Ni-Co fc-frlMfc*© 

mmmfitkm* sot^ y> m it t> % 9 0 %«± t 5 lift 
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_h|BL fc^T <D mm ffl RTfik&W Kit)* 3 L i - Mn-N i - C o ^&m\tm 
(O^ y ir * |nj#f m f*> litf IB b J: 5 . v»-fft t R 3 - m lz MM £ ti 5 E#f $1 
maOI-v n©^^. 1 , 2 RTfik&M 1 , 2C#5L i-Mn-Ni-C 

-C, L i 2 Mn O 3 *BtC t Jt, ft 5 IU * s 2 6 = 2 1° ttiSKiS* £>ft 

^r^o^^-cl i 2 Mn o 3 © tmmznz. " ^ - ft 

b ©n-g-gHb^srEafs^sc h i,x m^fr*¥&mnm 1 , 2 s.t)«itiCEm?& 1 

— *\ Jt ifc 0!) 2 fc: *5 v 1 * x > L i 2 MnO a |CS'3< t#x.5>tvS^^^l)5 s IS^$ 
ftfcDKBlcoV^Ti^ N i7E3fcJfcse#4£ V"* — L-T#& Lf!VN#a 

W\ itlifft 3 t ^:^Pjm?t!i 6 h ©«*^^tttt«&Srtttfel-*i#^K:t>v^*.S. 
iO^H^I), NiJt^^O. 1 5 fiiJi £ 1" 5 - £ tf s . &0**SMfc^«H9itl 
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♦ 

^-^.^a^^lLixMn.NibCOeOzfC^VNTc/Ca+b + c) ^ 0 . 5 
i:i-§ri:ic«toT, #K?f5V^*^=¥-^g t^^^5te^m-9-^ */H4b&&^ 
fcm x.fc|£t&£r3§^-e# SiEiSif ^i^jisr h&t>fr^>ti 0 

t£3o^±misfri£x<DmMmx.Tfi}kmmfci3\,^x, 20 = 18. 6° ttisoiei 
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